Fabrication of cell culture-derived influenza vaccine dissolvable microstructures and evaluation of immunogenicity in guinea pigs.
Microstructure patches provide an opportunity for simple, effective, and safe vaccine administration, while achieving the desired immune response. We have evaluated the MicroCor transdermal system for cell culture-derived trivalent influenza vaccine administration. Influenza monovalent purified bulk vaccines (monobulks) (H1N1, H3N2, B) were concentrated by tangential flow filtration, lyophilized, and formulated with biocompatible excipients to form the microstructure array dissolvable tips. Standard single radial immunodiffusion (SRID) determined that the influenza antigens retained potency through the formulation and microstructure array fabrication processes. Array stability was evaluated for storage in both refrigerated and room temperature conditions. Microstructure mechanical strength was confirmed by application to excised pig skin, resulting in successful skin penetration and tip dissolution within 5 min of microstructure insertion. Guinea pigs immunized with influenza vaccine-loaded microstructures had hemagglutinin inhibition (HI) and IgG titers comparable to those obtained by intramuscular injection. After two immunizations, serum HI titers for all immunized groups were greater than 40 (>4-fold higher than the untreated group). These data demonstrate the feasibility for the development of skin delivery technologies that are compatible with cell culture-derived influenza vaccines.